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BW, f - HftWH*BICSW,Tf bJE» 1 visas' 'J 3 
fti!3>>*-MWg©JiefflC{4gU MBB^gP©^$*lRlt 

i&otaEv, U!a«i#iga«>U3>K<D»2Jiiiaji:* 

Bdffi^rttffiBU HutatS 1 V-VFW >Mi:itu 
ttBstSACffiKU WE»iy-*/l«u.f >Ki:t» 

l£iii2:£ftll&IM& !B1 y-7/FW >fctt*JBl 

1383* 2 £*Sil-> U 3 >JR±C V h £B£ U fll3 
ttBl/3tt h£v**i:l,-c, iuI3^2^a^U3> 

«4i7f>yU *aUT^SSI5 2l6»RTfc{fi«b 

•tv>shuib^ 1 ^isa^ 'J 3 >m&mtti2ikz>x.mt, 

lBE^»tf^±fc«*6«:v^J:^c % iif3<7-l>«li: 
iufBSg 1 £*§a*> 'J 3 >«i:t JBj«*n*^BIrt C^- 

iR 1 *««S/ U 3 >Rfc«n3**ilIi:* 

lutB^- Mtfug^stH utv> s fii3^ i #^r^> u 3 

5 cto C:« 2 y-7>/ K l/-f > 4 
visas' 'J 3 >K£j&riW«:cai:, 

f 5 >s>**©«ji#fc 0 



[0 0 0 1] 

[«a±©«ffl^5] d©»ipn*ww»*h7>y** 

K§l1-3t>©T*fc!3 N iKrfc N Stat icRandom 

Access Memory (WT i"SRAMj 
5) fc^&JiS«IW&»h7>S?^**«tW-f©«it 
*aCHI1-5t©Tf*S. 
[0 0 0 2] 

[«6*ffltt«] SRAMlt *ifoWSJii£ftT^5IR»> 
E«rt$*H5B*S*i*RAM"ffft«. SRAMIiDRA 
M (Dynamic Random Access M 
emory) htbttbt 'J 7 I/ fJ'alBliCpB'C, * 
oaattCfth.TV^S4:V^jpJA**UTV>5. 03 6 
{4, SRAMCD^ffiHIi^iaT-feSo -f W*-* 1 fc4 > 
A-^3i:T-7y ^7'7Uy7 , (HlgS^mJ5EbtV\5o 7 
* -fe^ b => > i>7> * 5 ©-#© y-*/ H 1/ -f > tt&ffi 
^BT-7'J y7 , 7Py7 , [I]g&£g$gbT^5o T?** 
h 7 >i>** 5©flh#©y— */ K W >ttB L hfem 

i/ -< >tt«ft»AT? 7 y » 7*7 a * 7"(asst^ br v> 

tt/BLiig^bTV^. -fWt-4H, 3^ 77** 
h5>S^*5, 7 7M ; & , >>-fe;i'&flf$bT^3o WL 
tt, 7,7-b^h7>^7x^5, 7©4*-hi:&^bT^ 

[0 0 0 3] •att^to^Tl5iB^1-5 < , "H" ©#<g 

*Em.tz>m^i^xmmtz>* bl$ k h" 

©jRJiCHry /BL£ "L" ©ttJBfc-bv M" 
5 e WLC^ESrWiPb, T7-fe7x h7>^7x^ 5^ 7 

fcONt-rs. b Li 5 "h" vimizi*t>mm** 

"H" ©«^i:^So /BL# «L" ©«^fd* 

6»«*A* "L" ®#Mfc&*. ^Itv WLCM 

FF{31-5o ^MgBBtt "H" ©tt^«*e>^>^*-^ 
3t.tot "L" ©ttJBC^ii*. Ufctfo-CftttSPA 
"L" ©ttS&fei. ^fc> ttMSAtt "L" ©«» 
jS*»&-f >^^-^ ICioT "H" ©«^t$tl5o b 
fc^oTig^giJBii "H" ©tt«i:«:*..o*!), ffiffi 

oUBy: "h" ©«^c«^$ns tttiiiKAa "l m ©« 
[0 0 0 4] ^maiij^tovN-ciftB^i-?,, WLtm 

E^SIiDb^ T^-fe^b?>^^^5, 7*0NC-f 
S. mmZlBifi "K" ©ttSg*©TN BLtt "H" ©# 
^Ifc^S. *fc % ^gCA{± "L" ©tt<§fc©T\ /B 
Ltt «L" ©«^i:«:Sc bfrU "H" i: "L" i:© 
*ttfc*D*&<&<, BLtf "H" ©tt»fcft*Clfc 
&*HC*IBf-rSfc«>» BL©«JEi:/BL©*Ei;* 
■k>7xT>7-T-Jtitt?. 0 •e©WcBL©tE>/B 
L©«ffit*|«*n*i BL©«E>/BL©»,E*© 
X\ BLtt "H" OttJBKftSCi:* 1 *?**. bfeAs-p 
T, ^©IBfilUg&ttt "H" tfEttSfiT^fc^fctft) 
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A* -5. 

[0 0 0 5] Co^TBMBtS. 03 7 

tt4 1©3F«U8&0 , T?&S. 9#PM0S1^ 

>^*f&tK 1 ltfNMOS ^^X^T&So 
V, , # "H" ©fcts PMOS 9ttOF 
FttlR NMOS h5>5?>l* 1 lttONttSlTN V 
, , , tt "L" ttSS£&S. &fC N Vj , A J "L" <D£ 
#Ctt, PM0Sh9>^^9tt0N«JB, NMOS 
t-7>^** 1 KiOFFtti^ V 0 , , tt "H" © 
tttlhftSo 

[OOO6] 03 8tt> >M-* 1 ©tti^fc-f Wt- 

3©m*Kss»i / fctt»*^t*iBiii»ia , Tf»*. 3© 

*3tt, PMOSh7>i?7^13> MNOSf7>-^ 
1 5ft«||*.T^4. 2 5ttPMOS h7>S>** 1 
3©y-h«Srefe*. 2 ltt:P*-t:7xt»7>y**7 
©-T-hmMT-feSp 1 7ttNMOSh5>y** 1 1 
©-7*-h«ST-fcSo 

[o o o 7] 03 8§mnttb^5ctat, sram© 

^U-fe;i/tt2o©PMOS hv>y^^i:4o(ONM 
OSh7>y^^fcftfl|AT^*. c:ne,-r^T©b7 
> * •> 'J 3 >fflR©£*iaC}& 

>^^©±tPMos YvwjzpiftiLmtzmMK. 

[0 0 0 8] 03 9ttSRAM©* ; eyHr;U©WlBIS"C 
03 8#©ft^#jF*fc©£Pl— ©fcCCoi^T 
ttm-S^SMUTftS. ^ 'J 3 >S« 2 2 ©±*® 2 
4fcHU 7^-b^h5>^^7fcNM0Sh7>^ 

# 1 1 fcjW&j«3ftTV'»a. T£-ir*h7>^7x*7 
tt> y-h«iB2 lfcS/U3i/*«2 2ffCMftBTT 
J»«*nfcy-^/l»W >19, 2 3fcft«»*.'tV> 
So 1 7ttNMOS h7>^^ 1 KDf-hmmX'ib 
So NMOS h7>^^ 1 >ttr 
©BnSfcttJRfcftTVMft^. 3 5li7-f -;u KKfbJK-C 

[0 0 0 9] ^-h«ffil 7±fcttJBMtt»JR3 3tfJB 
fi££ftTl>So JHB|i»ttJK3 3±Ctt'7 , -h*I2 5# 
J&fi&$ftT^S. ^-h«tl2 5*«5«t5C*Jga'> 

U3>«3 ljw&fiKSftt^s. 3 >a 3 i 

© o h «S 2 5 tftftt *)\sffl& 2 

*«2 8£fttrJ:5fcV-;*/Kl/'f >*82 7, 2 9 
#2dS. *BJ1J/U3>il3 l*J:vy-h«8ll 7tt 
V-^/KU-f >««1 9fc«fcWfc»|»3ftT^a. 
[0 0 10] 04Ott03 9C^-fPMOS hv>^ 

* 1 3©¥®0T*;&So 2 5tt7-h*i£^U 2 
7, 29ttV-*/KU'f >«8SjjsL-T^S. 039 
C^tPMOSf7>^^ 1 3ffl«it*as*WTCK 



BJ-fSo 03 9fp(Dft^1fi7riirb<D£ffl— ©fcctov* 
TttRI-«F**^LT»S. 04 1 C^-fia^lM^ 
IHR3 3±£MECVD (Chemi cal Vapo 
r Deposition) Si&f ^t^8i'> ^ 3 > 
KSJfcJEfc1-5. ^LT3©^glIr>'j3>j8l£7* HJ 
fciy^>^i:*^TJnxby-MM2 

5t-rs. 

[0 0 11] 04 2t^-T<kat, ^-b®BI2 5±{C 
MECVD?££/lV^<7 , -Mi&ii!!3 7£»tSo V 
-M6SK3 7±C»ECVD*t^"C#IS»^Ua 
>§I3 l^fiK-TS. 

[0 0 12] 043{C^-r«fcat, #^ffi^>'j3>K3 
l±Cl/S>*h3 9*J&jaWS. d©US>*h3 9fcffi 

7%7 It, $fSB£'U3>jR3 KfCBF, SSAt" 
S« 

[0 0 1 3] 04 4fcjjVr<fc-5£, U3>*h3 9fc|»* 

3 lrfiCBF, ^fflflP^SaSCififcS** V-X/ 
l»W >«W2 7, 2 9««Af«. 2 8#^i>*;i/fS 

[0 0 14] L t +L 2 +L 3 A^-fiM/SffcS. S 
RAH©ilS*«YbK±?)^+*;Hlii , ®<«:*«iat:* 

h 5 > y**#tt&fls©isai:& 5 3&fi#£ b 5 o 

[0 0 15] £©IHH*fl*ftr3fc»fcH4 5fcjj*1-* 

>3>X*f& I EDM8 9-4 2 5~4 2 8©A 0. 
5ura BiCMOS Technology for 
Logic and 4Mbit-class SR 
AM' s£li!7fs£*lTVi3o 

[0016] $mmm 4 0 t^v**i>*jvmm 4 

2kC»tt&ftfcM/>^4 lCtth?>S>;**4 4© 
$*-b*ffi4 7#S!&**lTV>S. iW^J^tJUSfi 
*4 2ttt> V-V^Oi«4 3«$ntU 

So s/U3>«g4octtN t aai - ?»*v- 

>3>**4 4ttM/>f-4 l©»$*|RlC?- + *;Hfi« 
*>> + ;WI4 2©j?#£*§<-rtT,tt\ ^-bULfc* 

IM»*h5>y^^ 4 45b»fif-^*;i/»**jec$*!V^ 
^j-&£*s So 

[0 0 17] 

C«ra* J IBftbJ:-51:1-5l!IUl] 04 5t^th7>^ 
4 4 tt, ^gftS« 4 01: V-7s/ h* W >«« 4 
StXMSU *©l*iMH*3StR4 0±lcxK**5'-wi/ 

>^4 l^m-rsdht.fc^^istSo 

[0 0 18] U^b^ xK*+S/+;ujEKSl^/SK:tt«F 
mifiiPirZtDX', i©h5>^^4 4ffl«Jttttftl$ 
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[0 0 19] CI©*IHtt***fi»OH«jSlftlKfc-r5 
[0 0 2 0] 

[PM^fPftf ?.fe»©^©] CCSSHBtt, 

h9>3>**tt, £&IBfflCttB?«mJfflS£ftflS© 
»J 3 >K**iLT^ 5„ $ 1 'J -3 >m 

T^5„ £©»l»fctifrofc*JWJb*h5>t;**tt. $ 

«ofe«iwBj*h5>s>a*ttse>fc, gi visas' >j 

KW>RttH*.TH*. £ 1 V-X/KW >Ktt* 

u ftgfl©$$#raw&oT strafe ^©fswttse 

tSSlttttRi:, WBrtfcttBU »iy-*/1*U 
[0 0 2 1] c©»ll|fc|fr3&«JMft*b?>5>;c*ffl 

*#tta*©±&Bfc3*»fcj&frrsig 
fcj&aw-siak, *2*Bft^U3>iij:ti/j;^h 

fc, l^Xh&VX^fcbT, *2£|SJiS/y3;/K* 

mUtV^^2«S^igTCffigUTV>5^1^ifS^ , J 
Sty-hWlfc*l£|gJl^y:j>Kk?^J«3ft* 
LTVi*y-bH«H***U *1 LISAS' yaffil 

*<effl-> 3 vjRkTjBjEsarnssn^a* -a «t o c, 

iai±fgoT, * 3 MINIS' U 3 



C8BK1- s «t a 2 y-*/ f i/ > k& am 4 

[0 0 2 2] 

1 MAS' 'J 3 >jRttftffl©»$#fafcttoT«VT^ 

[0 0 2 3] £tz, ai^ea^y 3 *;w: 
bTV>£©T\ ^+**ttCVDiS*-W&ias-C8*. b 

[0 0 2 4] 

[£ffiM ] (IB 1 gftfl) H 1 tt ^ ©«H1 t &o 
»Xh7>?**©mXMM©lfBErcfcS. i^'J3 
>S$£5 l©±gl®5 2fcttM/>*-5 3#JBj«Siit 
V^. ?-+*^i:Jte*#li[*J'U3>K6 5ttx M/> 
?-5 3fiJC{£fibT^3. t&ltfr)) 3 >K6 5 tt h V 
3©gg$*Iq|Cf&oTiSirT^So 

[0 0 2 5] y-MS«R6 3H:M/>^5 3rtCfe 

-h«H6 3rtttlU y-h^M 

6 3©J3HCflM£ix"Cl , »5. 
[0 0 2 6] S/«j3>iMbK5 9tthU>^5 3|«Jttt 
BU y-hm«|6 l©J3B£BJ££ftTVNS. y-7. 
/Hl/-f >tt5 7ttM/>5f-5 3rtCfflfiU ^>'J3> 
BKbBt5 9«0MHICJB**ixTV>*o V-X/KWV 
K5 7tt*|g||i'y3>I!l6 5k«»«t«9«*nT^ 

[0 0 2 7] ^'J3>«ftil5 5lihV>^5 3«£{£ 
BU y-X/FW >§I5 7 OffimK-WMZtlX^ 
5o y-X/KW >K6 7tt£U®5 2±C*WU 
^JgS^'j3>|g6 5i:*^WC^$nTV>S, C© 

[0 0 2 8] 0lt^1-S^*h7>^X^©Siji^ 
iSftfilTtttW-r*. 02{c^1-J:aic, ^'J3>1« 
5 llC7*b»; V^77^i:ai^^>^i:$r^v^Thlx 
Vf-5 3ft^JESl/fe. K^>^5 3©g?$L, ttl. 5 
//m, MLtttl. 3 5/zm, HfrtttO. 6^mCb 

[0 0 2 9] *C03{C/t1-J:oK, dWMbaftffl^T 
i^y3>S«5 l©i*®5 2± x M/>7-5 3«D«ffi 
5 8±43<t^M/>^5 3©JS®6 0±K«>y3>|8Yb 
R 5 5 * «L feo > ') 3 >^bl^ 5 5 ©ff^tt 1 0 0 
nmClL «>y3>»bJR5 5±fcaECVDaj*ffl 
^t#ga B B -> 'J 3 >H5 6 SJBfigLfc. £<SJ|$/ 'J 3 > 
Jg5 6©fM2 0 0nmCLfe. 
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[0 0 3 0] 04CTs-r«fc-5£ s $fiA2/U:3>K5 6 

cbf, *-f*>aAu mmiz^x^itLms 

CjR-*\fc-3Cy--*/Fl/-r >R5 7lCbfc. V-*/ 
F 1/ -f >JK 5 7 4 7 * F 'J V 5 7 4 fcx. » > yftffl 

[0 0 3 1] 06{C7jVr<fc7£> y-7,/FW >£I5 
7 ±K ME C V D mm^X > U 3 >®ibJR 5 9 fcjfcfig 
bfc. •> y =3 >K4bl£ 5 9 ©ff&tt lOOnmC bfco 
*t»>U3>»fbil5 9±fc?ftECVD&£fflV>TJS;* 
1 0 0,umffl£8*5/y3>JDt6 lfti&JSiUfc. d©# 

>BI6 l©±C»JECVDi£*ffl^Tff$ 1 OOnmffl 
3/»j3>»ftiR6 9£B$bfc. S/U3>»flsR6 9± 
Cl/S?*F7 lfcJBjsRU US?*F7 ltmjg©^*- 
x>^£fifibfc. 

[0 0 3 2] 07C7fs*«fc-5£s l/i?7F7 1£V7* 

[0 0 3 3] HSC^I-.tat, I/2?7F7 1£v7* 
C bTfHtSBS' U 3 >K6 1 s > U 3 vmWKL 5 9 fcft 
Jtssf^yiflV^Tsff^ifU y-*/FW 
>M5 7£gtH£-B-fe 0 

[0 0 3 4] 09t^f i-5t, y-F«S6 1±C« 
ffCVDSftfl|v^TJP$2 5nm©y-K8«K6 3* 
^BKbfc, 

[0 0 3 5] HI 0fc*1"J:^C, ia®5 2±®CV 
S?7F7 3£flMU Vi>7F7 3tffi£©^*--> 
7*£SSbfc. F 7 3£vX7{CbT7-h&ijijg£ 

6 3£xy?-y^U 3©*H60«t*S 

y-7/ f w vK5 7 

[0 0 3 6] 01 16:5***3 £3tB5 2±±®£ 
i£EECVDi££ffiv>TJP$ 1 5 0nmffl^>'J3> 
M6 5 4Bmbfeo iftfcj; D Fl/>^5 3#S±C« 

l0 0 3 7]H12fc5V*-J:5fc, »«A^U3>II6 

5 3rtffl^®->U3>J16 5©#g|bfc. 

[0038] si 3 z.m52±m£m 

AECVDiS*fflV^TJ5l$2 0 0nm©*jSaS/U3>il 

7 5&Bfi8b&. ^bT^Sili'l>3>,!8|7 5fc:BF : 

J;-5£, y-*/FW>«6 7Kbt. 
[ 0 0 3 9 ] H 1 5 Cg*** $ fc* V-VFW>I 

[0 0 4 0] (02 0 1 6 <Dft®KiU-o tz 

1 *©ft^#^**©£P-©&©fcoV\Ttt|SI-§^ 
£ttbT&3. d0^2H960tjH:v-^/FH'>R6 
7&LDD (Light ly DopedDrain) 



fcitfcbTHS. I"**** V-VPW>16 7tt 
*«*y-a/FW>K7 7fcffi«KV-*/FW 
>H7 9i:ipe>£5, c©«Wfcttofc«JMWRF7> 
y^^©02H3EmLDDlfijiCbTVN5©^ 

[0 0 4 1] 3©^ir«eofcS^^F7>y^^© 

6 5£^£ttx<y?>y£ftl\T:£Bx^>^b01 

[0 0 4 2] 01 8C*t-J;-5Cx WECVDiSSfflV* 
T»£ 1 5 0nm©#teft5/>j3>IK8 lftJftfcbfc. 

^r B v'j3>ji8 icbfj *^>ftAu mm 

C «fc 9 Mb UftJMev-*/ F W >K7 9 C bfe. 
H19C*f *^fc, Htty-VKI/'f >i&7 9& 
±jBxs>^>^CJ:oTmacDJKttCJnib&. 
[0 0 4 3] 12 0t^n?^ ±SI®5 2±®fc8JJ 

8 3£Bfi£bfco *bT«8»i/U3>K8 3HBFJ 

t-f*>ttAU ««yicj;oTflH£ftbift«ey-^ 
/fw >K7 7cufc. *bT*wsy-;*/FW 

i ec^-rjettcjraxbfc. 

[0 0 4 4] (|3»J) 02 lttClC&IBCIfcofc 
«lf»*F?>y^^©^3IUfi0iJ©Wi®01?feS. p 
SSIS^* F 9 9 i: nSiftlMii* 

1 ltt-CMOS (Complementary MO 
S) -f^Wt*«l/T^S. B|l«t»©W*4»wf * 
©£l^-©fc©Cc>v^[£l^-§§£ttbT&5 < , bfc 
tfotpS«IM»* F9>S?^^ 9©»MftKWtt*ie 

[0 045] nSt»Sh7>^^lllt ^U3 
>S*g5 1 CIHfclHTT^$*ifcy-*/FW>* 
^8 5fcy-7/FW>8iliS8 7h£fiii;lTV^„ p 
M«^*F7>^7»^9©-r-F«@6 mnffllji 
®*F7>^7x* 1 l©y-F«ac**oTV>*. 

[0 0 4 6] y-*/FW>I£5 7£:y-;*/FW 

>mm 5£<Dm&®K&*>i)*H fibs dwmzti 

•CV^-5o V— ^/FP>f>K5 7ttpST-*5o y-7. 
/FW>««8 5ttnSTf»a. Lfc^tV-V 
FW>«5 7fcy-^/FU>f >1ft«8 5fcS«fif» 

Tb^7o ZftftKF^fcCfcS'y^ F*8 9*»H-T 
0§©t*fe§. 

[0 0 4 7] 3©CMOS-Y>A-^©«rffiiISS0A J 0 
3 7-efcS. 02 1^03 7S#MbT> y-^/FU 

^>K6 7{±ss«i (v te ) jszvpmmmmh? 

y^7;^9©y-7si:bTffl^5o ^tsa^Ua^tte 

i itvmmmm f 5 > ^ 7 * 9 ©7- f web .tun 
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5. V-*/KW>ffil5 7ttpS«IW6*b7>^ 
*9©KW>i:&.5. y-*/KW >fS^8 5ttn 

/KU-f >««8 7ttnfi«JMMRh5>5?** 1 1© 

v-*kfc*. v-*/kw visas nmmztix 

[0 0 4 8] (IMSIJgW 02 2ttSRAM©^y 

7>VZ*X'tbZr?tZ h?>VZ#5s 7, PMO 
Sb9>?X*9, 1 3, NMOS 1 1> 

1 5§{fiT^?> 8 02 3 (i0 2 2C^tSRAM©^ 
* U -b;i/O«!llil§¥ffl0T-fe5o 0 2 3 £ KX-mt^X- 

[0 0 4 9] 0 2 2fcjjVr5fl@ttHfcH2 3fc5**"« 
«ff!8iai:0»*SIBff*filT»lH-rs. 02 4©/// 
/©g&##02 5CDJ\v3->P<D$ifr£.ttfto\sX^Z>o 

02 6©////©gB##02 7©^s;^>^©^{C 
*fo&LTl^. 0 2 8©////©SB##02 9 ©Ay 
f-V^fflSfl-fcttJSUTl^a. 03 0©////©3B# 
#03 lO^y^^g&^Cfti&UTOS. 03 2© 
////©SB?}#0 3 3 ©a V^©g|5#fc:*te LT 
l^o 0 3 4©////©gB##03 SCAy^V^© 

[0 0 5 0] 

[1MB©**] CO^iCtofet»Mb7>i;x^ 
[0 0 5 1] i©fSWt:«eofc«W!iJRh7>S? 

^^©Uii^&tctna, c©<fc^**#«i*h7>y 
[0®©19*«tllira] 

[01] i©f5i«K:f£ofc«IMSi*b5>s;^^ffl*l 
[0 2] £©»!l3fc«ofcWM&jRbvVs;**©»l 

mfi0ij©iSji#&©3g i xn&7jvr>> u 3 >a«©»fsi 
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